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α－ b c -d 














α－ b bk -b b(k -1) k -1 
α十 b bk + b b(k + 1) k十 I
c -d dk -d d(k -1) k -1 
C十d dk十d d(k十1) k + 1 
よって































































る。また， Harris(1971)の Proof4, 5, 11 は
Dreyfus and Eisenberg (1986）の A,C, Bとそ
れぞれ重複している。よって Harris(1971）の





の Proof4からは f形三U をi:!l出することがで








(1）有限性（Proof1, 7, 8, 9, 13, D, E) 
Harris (1971）のProof1, 7, 8, 9, 13及び
Dreyfus and Eisenberg (1986）の D,Eでは，
正の整数の有限性が前提として用いられていた。
Proof lは，平方数のーの位は0,1, 4, 5, 6, 9＆こ
｜浪られていることに基づき，平方数を 21音した



































(2）対称性（Proof5, 6, 12) 








































2と同様な記号を用いると， AB=4, AC= 5 
であり， AP=0.25として点 Pを取れば， ACと
ABは APの整数倍になっている。そして上述
の操作で AP1とAS1 はAPの整数倍になって





















(3）「補題J(Proof 2, 3, 5, 6, 11) 













































Proof 4のこのような特徴は， Dreyfusand 
Eisenberg (1986）も次のように言及している。
Dreyfus and Eisenberg (1986）は本稿で分析し
た五つの証明を数学者に見せ，審美の結果を尋




































































































































































































れぞれ（0，α）, (b, c）とし，点 Pを（x,0）とす
ることで，経路AP+PBをxの関数

































































































して，この盃若衆 PH の長さを， α 学 O かつ b 芋 0 のJ~ま合につい
て求めてみよう。
点HのJ]Y.A較（xz,yz）とサると， 2直線の垂直矧初，
Y2 -Yi r α＼－ 
X2-X1 ¥ {JI 
すなわち，
Xz -X1 Y2 -Yi 
a lJ 
そこで3この式の｛症をkとおくと，
Xz -x 1 _ Yz -Y1 k 
αb 
となるから，
Xz = X1＋αk, Y2 = Y1+bk …一①
また， Hはi直線αx十 by+c = 0」この点であるから，
αXz十 by2+ c = 0 
①より， αCx1十αk)+ b(yl +bk) + c = 0 
（α2十 b2)k＋αX1 + byl + C = 0 
こJtより，
kαX1十 byl十 c (2) 一一 ・・・……α2十 lJ2 ~ 
求めるfi:線の長さは，





















































d: I mx1十n-x2I = 1 
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An Analysis of the Aesthetic Qualities of Mathematical Solutions 
in Mathematics Education: A Der討ationof View Points fo1・AnalyzingMaterials 
Hayato HANAZONO 
It is important in mathematics to determine whether methods and l℃sults of the study are aesthetic. In 
mathematics education, it is important that learners have the ability to judge and pursue the aesthetic quality of 
mathematical objects in mathematical problem solving. In order to do tl1at, it is necessary to develop teaching 
materials for learners’ap1〕reciationof the aesthetic qualities of mathematical objects 
The purpose of this paper is to derive view points for analyzing materials toward the development of 
teaching materials that advance learners’appreciation of the aesthetic quality of mathematical solutions. In 
order to accom1〕lishthis purpose, this paper sets out two research objεctives that a1:e considered based on 
theoretical methods. The first objective is to capture the features of aesthetic qualities that an aesthetic 
mathematical solution has. Prior to solving this research objective, this paper considers the establishment of a 
method for analysis of aesthetic qualities of mathematical solutions. In particular, this paper focuses on“form” 
which occurs in aesthetic qualit冗sof mathematical solutions. Second, based on solutions to the五rstresearch 
objective, this paper derives view points for analyzing teaching materials 
As a result, this paper identi岳町l“iコursuitof bases”which is a facet of Sugiyama’s (1986) axiomatic 
approach as a met11od to extract：“form”£1・omaesthetic rnathen1atical solutions, and extracted finiteness, 
symmetry and proportion asゴorms”which evoke“a transformation of state，＇’ which lead to the occurrence of 
aesthetic qualities of mathematical solutions. Through this consideration, this paper spec1長elthe 
characteristics of “form”・ "It is not a target of proof’＇and“it can be the heart of a matter.” 
Based on the above argument, this paper derived four vie＼孔Y points for analyzing materials toward the 
development of teaching materials and analyzed れνosets of teaching materials：“the shortest path of a point-a 
straight line-a point”and "the distance between a point and a straight line” 
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